Through a consumer survey in the Jabodetabek region, this paper examines the characteristics of consumers who prefer traceable fresh fruits and vegetables (FFV) in Indonesia and analyses the influencing factors that help explain why consumers purchase traceable FFV. A descriptive analysis, factor analysis, and binary logistic regression model were used to analyse the data. The results of this study show that respondents who consider buying the traceable product are lower than respondents who prefer to buy the ordinary product. This study also indicates that well-educated consumers and modern shoppers are more likely to buy traceable FFV. Although consumer income level has no significant impact on the traceable preference, the respondents who are more sensitive to the price are less likely to buy the traceable FFV. Another important result is the positive attitude towards traceable product, food safety concern, environmental concern, importance consideration of certification & product brand, and degree of trust. These are the factors which explain why consumers prefer to buy traceable FFV.
Introduction
As a result of the globalization of the food industry, the distance that food travels from producer to consumer has increased and it has become a significant challenge in maintaining safety and quality in the food supply chain [1] . A number of food crises, such as Bovine Spongiform Encephalopathy (BSE) or mad cow disease, Dioxin in chicken feed, milk adulterated with melamine, Foot-andMouth Disease (FMD), Listeria bacteria in apple and issues such as the use of Genetically Modified (GM) crops in foods have a serious impact on the credibility of the food industry [2] [3] . For example, because of the Listeria outbreaks, Indonesian and other Asian countries banned the import of apples from California, USA, in early 2015. The negative effects of these incidences affect not only the supply side but also the demand side of the food chain. Consumers feel personally affected, become more sensitive, lose their trust in the producers and are likely to change their purchasing habits [3] [4] .
Ensuring food safety is becoming a global trend and in response to this issue, laws, policies and standards regarding food safety and quality management have progressed in the food industry [5] [6] . As one to the tools adopted by the food industry to improve food safety, traceability plays an important role because it complies with legislation and it enhances the transparency and safety of the food system through the provisions of transparent trace back and track forward information as well as to boosting consumer confidence [1] [3] [7] . In many countries, traceability systems have been introduced as a legal requirement. For example, Japan introduced guidelines for a food traceability system in 2003, the United States introduced a traceability system with the 21CFR820 regulations in 2004, and the European Union (EU) General Food Law made a traceability system for agricultural commodities to ensure food safety in products in 2005 a legal requirement [8] . In Indonesia, the legality of traceability systems is still limited. The government's role in ensuring food safety policies is under the Minister of Marine and Fisheries regulation No.: Per. 01/Men/2007 regarding the control system for quality assurance and food safety for fishery products. This regulation contains the principle of traceability, which stresses that businesses should include a label or some information that ensures that the traceability is in accordance with the requirements of certain types of products.
Choosing what food to buy is the most common decision humans make and is determined by numerous interacting factors and interrelated determinants [9] . Before deciding to buy a product, consumers form quality expectations based on different attributes or cues which are usually tradeoffs of each other [10] . The attributes can be classified into search, experience and credence attributes according to the level of quality that can be discovered by the consumer at different stages [11] . Based on the Total Food Quality model, the stages of consumer decisionmaking process is distinguished by 'before' and 'after' purchase evaluations [12] . The pre-purchase evaluation in which both perceived intrinsic and extrinsic cues can affect consumer decision-making, the post-purchase out-come and can lead to repeat purchases. Search attributes (e.g. size, color, freshness, shape and price) can be ascertained before purchase, but most food products have a limited degree of search characteristics. Meanwhile, many characteristics of a food product (i.e. experience and credence attributes) cannot be ascertained before purchase [13] . Experience characteristics (e.g. flavor, taste) can only be ascertained after consuming the food product. Credence attributes (e.g. nutritional benefits, safety, and product origin) are also difficult to judge directly by consumers at the point of sale and even after the product has been consumed [14] . Traceability information (e.g. origin, increased prices, production methods, quality guarantee and best before date) might also contribute to increased consumer confidence in credence attributes (food safety, health, naturalness, quality, trust, control guarantee and environmental protection) [15] , [16] . Furthermore, growing public awareness and concerns about the sustainability of some food production systems has meant that farmers, processors, and exporters are providing food to higher standards of environmental protection, quality, hygiene and traceability [17] [18] [19] .
Although consumer perception of food traceability has been studied in many countries, little is known about consumer preference for traceable food in Indonesia, especially for fresh fruit and vegetable (FFV) products. This paper makes an attempt to fill this research gap. The purposes of this paper are: 1) to provide information on consumer preferences of traceable FFV in Indonesia; 2) to investigate consumer interest in information provided by product labels, and 3) to determine the factors which help explain consumers' preference for purchasing traceable FFV.
Literature Review
An earlier definition of traceability was provided by International Standard of Organization (ISO) in ISO 8402 (1994) that defined traceability as "the ability to retrieve history, use or location of an entity by means of recorded identifications" [20] . This definition is extended in ISO 9000 (2005) standards as ''the ability to trace the history, application or location of that which is under consideration" [21] . Later, EU through Regulation (EC) No. 178 / 2002 defining traceability as "the ability to trace and follow a food, feed, food -producing animal or substance intended to be, or expected to be incorporated into food or feed, through all stages of production and distribution" [22] . A more concise definition provided by The Codex Alimentarious Commission as "the ability to follow the movement of a food through specified stage(s) of production, processing and distribution" [23] . According to Bosona and Grebesenbet [24] , food traceability defined as "part of logistics management that captures, stores, and transmits adequate information about food, feed, foodproducing is correct animal or substance at all stages in the food supply chain so that the product can be checked for safety and quality control, traced upward, and tracked downward at any time required". More selected definitions from several authors have summarized by Aung and Chang [6] that compare the differences among the definitions into terms of trace what, trace how, trace where, trace why, and trace when.
The objectives of a traceability system in the agricultural and food supply chain differs for farmers/growers, firms/processors and consumers [6] . For the farmers/growers, traceability is part of quality management system that can assist in continuous improvement and minimization of the impact of safety hazards. Traceability system can help firms/processors to improve supply management; facilitate trace back for food safety and quality; and differentiate and market foods with subtle or undetectable quality attributes. From a consumer perspective which is the focus in this study, traceability helps to build trust, peace of mind, and increase consumer confidence in the food buying decision.
A number of studies have been conducted to analyse consumer interest, preferences, willingness to pay, and also their behaviour toward traceable foods. Jin and Zhou [25] studied consumer interest in the information provided through food traceability systems by examining a national survey of Japanese consumers using a binary logit model and an ordered logit model. They found that the ratio of respondents who have accessed information through traceability systems is low. In regards to the kind of information through the traceability system, their study reported that respondents attached the most importance to harvest date, production method, and production method certification.
Based on a survey of consumers, Feng et al. [26] examined consumers' awareness of the quality and safety of fish products, purchasing behavior, and willingness to pay (WTP) for safe fish products in Beijing, China. The results show that among customers there is a shortage of knowledge concerning the safety of fish products, including processing, storage, and traceability systems. They doubt the quality of fishery products and are anxious about food safety. Their perception safety and the average price are the main determinants for Beijing consumers' WTP for the traceable products. The results also suggested that consumers are willing to pay a 6% premium for safe, traceable fish products over non-traced products, which may or may not be safe to consume. Similarly with previous study, Zhao et al. [5] investigated consumers' awareness, attitude and willingness to buy traceable food in two cities in China. They used a binary logistic regression model to identify the main factors influencing purchasing desires. The study found that consumers' evaluation of the safety of traceable food and acknowledgement of the importance of implementing food traceability determines their willingness to buy traceable food. It is likely that the willingness to consume traceable food will increase significantly with increased consumer awareness of the relationship between food traceability systems and food safety. The study also indicated that consumers' willingness-to-buy for traceable food is not generally high. They are only willing to pay 9%-12% more for traceable food than ordinary food. For those consumers unwilling to buy traceable food, there are two major reasons for this unwillingness: disbelief in traceable food information and high price.
Plessis et al. [27] studied the product attributes that influence the decision making process for consumers purchasing Karoo lamb meat in South Africa using a conjoint analysis. They found that the respondents have the greatest preference for lamb meat that can be traced back to the farm. The second most preferred lamb meat can be traced back to an abattoir and the least preferred lamb meat cannot be traced. The study indicates that price as an extrinsic attribute was the most important factor in the decision making process for consumers when purchasing lamb. Safety and quality were also relatively important with food safety clearly an important consideration for consumers when buying meat. Meanwhile, Gellynck et al. [28] investigated which attributes of traceability for Belgian consumers are the most important. They distinguished between functional and process attributes. Functional attributes are those related to the system efficiency such as organizational efficiency and chain monitoring, while process attributes are related to food processing such as information about origin or production methods. They suggested that indicating origin was the most preferred and useful piece of traceability information presented on labels.
In relation to consumer behaviour toward traceable food, Menozzi et al. [16] analyzed consumers' attitude and behaviour towards traceable food in two different European countries: Italy and France. For predicting consumers' intent to purchase traceable food, they found that attitudes drive the intention to purchase traceable chicken and honey in France, while trust affects the intention to purchase traceable chicken and honey in Italy. This study also indicated that preferences for purchasing traceable food may depend on food scares or safety hazards affecting specific food chains. In other studies, Chen and Huang [29] investigated whether or not the Food Traceability System (FTS) can lower an individual's perceived uncertainty and strengthen his/her purchase intention regarding fast foods. The results indicated that when a fast food store adopts FTS, consumers' perceived uncertainty can be reduced because both their perceived information asymmetry and fear of seller opportunism also fall, which in turn strengthens their purchase intentions regarding fast foods. In regards to environmental issues, Myae and Goddard [7] discovered which factors influence the degree of importance consumers place on traceability in guaranteeing environmentally sustainable production methods. In a country comparison (Canada, US and Japan), there are significant differences in countries' interests in traceability when verifying environmentally sustainable production practices and in the determinants for level of importance.
Socio-demographic characteristics may also influence consumer behaviour and preferences on the traceable food. According to Jin and Zhou [25] ; gender, age, education, marital status and income are significantly related to the consumer interest to trace information through the traceability system in Japan. Their study show that young males and married respondents who have higher household incomes are more likely to trace information using the beef traceability system, whereas more educated females have a stronger desire to access more specific information related to fresh produce. Similarly, Wu et al. [30] also indicated that age, monthly family income and education level are significant factors in explaining the preferences and WTP of Chinese consumers for traceability information. They found that young consumers or consumers with high income and education levels had a high WTP for traceable foods. Furthermore, Menozzi et al. [16] found that household size in Italy and the number of children in households in France affect consumers' intention to purchase traceable chicken and honey, respectively. Having children is also indicated as a significant factor in explaining consumer willingness-tobuy on traceable foods in Beijing, China [31] . Meanwhile, housewife status has been found as significant factor affecting consumer WTP for traceability information in Taiwan [32] . Liu and Chen [33] found that place of purchase has a positive effect on consumers' WTP for traceable foods. Their results indicated that consumers who usually purchasing in supermarkets are more likely to buy traceable foods. Since most of the studies of consumers preferences or WTP for traceable food have been conducted in urban areas [16] [26] [31] [32] [34] ; hence, it is also important in this study to ascertain whether consumers domicile in urban, suburban or rural areas have significant influence on their preferences on traceable food. Therefore, sociodemographic variables i.e.: age, gender, marital status, educational level, household size, income, employment status of women, domicile and having children younger than 18 years old were investigated in this study incorporate with factors influencing consumers' preferences for traceable foods such as safety concern, environmental concern, attitude toward traceable foods, trust in traceability information, certification, price; and other important motives for consumers to choose foods such as sensory appeal, healthiness, easiness and availability [35] .
3.
Research Methods
Data and measurement
Data were collected during February-March 2015 through face-to-face interviews by trained interviewers using a structured questionnaire. An interviewer gathered the information in a home visit in order to encourage a high level of cooperation, complete reporting and obtain high response. The surveys were completed throughout the Jabodetabek region (Jakarta, Bogor, Depok, Tangerang, and Bekasi). This location was selected to this study because there is a high concentration of modern retail markets that provide traceable or labelled FFV. The present study was focused on household sampling unit. Based on the report of Statistics Indonesia 2015, the household number in the research area is 7,178,528. In determining sample size, Yamane [36] provides a simplified formula to calculate sample sizes, assume maximum variability (p = 0.5) and desire a 95% confidence level, as below:
( 1) where n is the sample size, N is the population size, and e is the level of precision (+ 5%). Using this formula, the minimum sample of the study is 400. Moreover, Comrey & Lee [37] also provides the guidelines to assess the adequacy of the total sample size. They noted that samples of size 100 can give more than adequate reliability correlation coefficients. In this study, a total of 878 interviews were completed with residents aged 18 years and older. Respondents were selected based on convenience sampling, with the restriction that they were the main person responsible for purchasing FFV in the household. Therefore most of the respondents in this study are female, referred to the previous study in Indonesia which indicate women tend to take majority of the household purchase decisions [38] . The distribution of questionnaires was based on the representative proportion of the household number of each regency/city in Jabodetabek region ( Table 1 ).
The questionnaire was divided into three sections. In the first section, the respondents were asked questions about their household's socio-economic and demographic characteristics (e.g., age, gender, education, marital status, household size, children in the household, employment status of the women in the households, domicile, monthly income level, FFV market channels choice and perception of traceable product price). These socio-demographic factors are hypothesized to influence consumers' preferences. The second section contained questions on consumers' dimensions/motives for purchasing food and their attitudes toward traceable fruit and vegetable (traceability can be ascertained by a product label). The respondents were asked some of the following statements based on their perception, for example: "I prefer to buy labelled fruits and vegetables because they are healthier and safer, are of better quality, the quality can be guaranteed, and the origin is known", "I prefer to buy food that is free of dangerous chemicals", "Products that are always available is important", "I believe that labelled products can really be traced back to the producer", "I consume fruits and vegetable to keep me and family healthy". The respondents were asked to rate each statement according to their perceived importance using a 7-point Likert scale (1 = strongly unimportant/disagree and 7 = strongly important/agree). Although there has been much debate on what should be regarded as an optimal number of response categories of Likert type scales, Foddy [39] concludes that at least seven categories is required to ensure scale validity and reliability. Moreover, higher levels of scale granularity also offer more precise data, increase score variance, more meaningful statistical results, and fewer neutral and "uncertain" responses [40] . The third section contains questions on the consumers' preference for purchasing traceable FFV and their interest in information about traceable FFV. Respondents are asked for their preferences for the following 11 different kinds of information: (1) product brand, (2) nutrient content (3) guarantee for safety, (4) organic label, (5) name of producer; (6) best consume date (including harvest date and best before date), (7) environmental friendly production, (8) quality certification, (9) locally produced, (10) maturity, and (11) country of origin.
Data analysis
Descriptive analysis was conducted to show the respondent's socio-demographic variables and consumer interest in information provided by product labels, followed by an analysis of the two-stage process: a factor analysis and a binary logistic regression. First, factor analysis was applied using principle component analysis (PCA) method as a variable reduction procedure. The large number of different driving factors of consumers made it impossible to use each one as an explanatory variable in the subsequent analysis. As a preliminary analysis to ensure the suitability of conducting a factor analysis, this study used the KaiserMayer-Olkin (KMO) test and Bartlett's test of sphericity. The KMO test measures the adequacy of a sample in terms of the distribution of values for the execution of factor analysis; the acceptable values should be greater than 0.5. Bartlett's test of sphericity determines if the correlation matrix is an identity matrix. Both tests indicated the suitability of the variables for a factor analysis [41] .
Drawing from a study by Cornish [42] , there are three main steps in a factor analysis. First, calculate the initial factor loadings that represent the correlations between the variables with the factor. In this study, the principle component method was used to carry out a principal components analysis. After the initial factor loadings were calculated, the second step of doing a factor rotation is conducted to find factors, which is easier to interpret. In this study, a principal component analysis using an orthogonal (varimax) rotation was chosen. The last step involves calculating the factor scores. We calculated the final factor scores using a regression-based approach. With this method, independent variables in the regression equation are the standardized observed values of the items in the estimated factors or components. These predictor variables are weighted by regression coefficients which are obtained by multiplying the inverse of the observed variable correlation matrix by the matrix of factor loadings [43] . To ensure the reliability of each factor, Cronbach's coefficient alpha was used to test the internal consistency among the items included in each factor. The reliability refers to the consistency of the results for different items in the test [44] .
The second stage of the data analysis involves testing the main factors obtained from factor analysis and sociodemographic variables by using a binary logistic regression model. The logistic model was employed to analyse the determinants for consumers' preferences for traceable fruit and vegetable. Thus, whether a consumer prefers traceable products or not is explained by observable individual sociodemographic characteristics or factors within the logit framework. In this analysis, the major interest is the likelihood or probability of the outcome. The binary response in the study is whether the consumer prefers traceable FFV (represented as labelled products) or is not interested.
In the logistic regression, the important concept is the logit-the natural logarithm of an odds ratio [45] . Logistic regression solves these problems by applying a logit transformation to the dependent variable. Essentially, the logistic model predicts the logit of Y from X. The logit is defined as the natural logarithm (ln) for odds of Y, and the odds are ratios of probabilities (π) for Y happening to probabilities (1 -π) of Y not happening. In the model, if Y i is a random variable (dichotomous), it can then be assumed that Y i takes the value of 1 or 0, where 1 denotes the occurrence of the event and 0 otherwise. X 1, … are the explanatory variables related to the occurrence of this outcome. X i is the observed value of the explanatory variables for observation i. The logistic model can be written as follows:
Extending the logic of the simple logistic regression to multiple predictors, a complex logistic regression for consumers' preference of traceable fruit and vegetables was developed and is as described below:
where Y is the consumers' preference for purchasing traceable fruit and vegetable. In this model, 1= if consumer prefers traceable fruits and vegetables, 0 = otherwise, β 1 , β 2 , β 3 , ..., β n are regression coefficient, and X 1 , X 2 , X 3 ,..,X n are the influencing factors. X 1 refers to the consumers' age (continuous), X 2 is gender, X 3 is domicile, X 4 is marital status, X 5 is household size, X 6 is the employment status of women in household, X 7 is having children in the household, X 8 is the consumers' educational level, X 9 is the consumers' income level per month, X 10 is the retail market's preference for daily FFV purchasing, X 11 is the degree of traceable FFV price acceptance and X n are the consumers' dimensions/motives for purchasing food and attitudes towards traceable FFV in the factor loading scores obtained from a factor analysis.
Result and Discussion

Socio-demographic characteristic
A total of 878 respondents who identified themselves as the food buyer of their household completed a questionnaire. In this study, 23% of respondents were in the 18 to 25 year age group, 27% were in the 26 to 35 year age group, 37% were in the 36 to 50 year age group and 13% were older than 51 years old. A majority of the respondents (70.8%) reported that they were married. Respondents from families with children (< 18 years) accounted for 64.8% of the respondents. Households of 1 to 5 members made up 70.3% of the respondents with an average of four to five members in a household. The data shows that 11% of the respondents graduated from primary school (9 years), the majority of the respondents (46%) graduated from secondary school, and 43% graduated from tertiary education or higher. The rate of employed woman in the households was determined to be 40%. In terms of monthly household income, the revenue segment below 3000 million rupiah had the highest proportion at 48.4%, while 41.8% for the households had a monthly income between 3000-7000 million rupiah. Most of the respondents (49.4%) live in an urban domicile, 46.8% of the respondents reside in sub-urban areas and 3.9% in rural areas. Almost 19% of the respondents identified themselves as modern shoppers and prefer modern retail channels when purchasing fruits and vegetables (hypermarkets, supermarkets, modern specialty stores and minimarkets), while more than 80% of the respondents usually choose traditional retail formats (wet markets, kiosks/warung and peddlers) for their daily FFV purchases. The majority of respondents perceive traceable products to be more expensive than ordinary products. Table 2 shows the sociodemographic statistics of the respondents and the variable definitions in the model.
Dimensions of consumer preferences for food purchasing
A factor analysis was applied to uncover the latent factors underlying the dimensions of consumers' preferences for food purchasing. As shown in Table 3 , the KMO test resulted in a value of 0.884 and Bartlett's test of sphericity (Approx. Chi-square: 21708, df: 561, Sig. 0.000). As mentioned before, the KMO test for sampling adequacy and Bartlett's test of sphericity were primarily performed on all the statements to confirm the appropriateness of applying a factor analysis. It also showed that the sampling adequacy is adequate. Based on the results of a rotated factor matrix, the eight most important factors were identified, namely: food safety concern, attitude toward traceable FFV, sensory appeal, environmentally concern, certification and brand, degree of trust, ease and availability, and health.
The safety concern factor accounted for 12.5% of the total variance. This factor is composed of five correlated statements: prefer to buy food free of dangerous chemicals, free of pathogen microorganisms, contains no additives, contains no artificial ingredients, and guaranteed safe. The attitude towards traceable FFV factor accounted for 11.45% of the total variance. This factor consisted of five items: traceable FFV are healthier, safer, of better quality, guaranteed, and are of known origin than ordinary products. The sensory appeal accounted for 11.28% of the total variance. It included six statements: I prefer to buy fruits and vegetables because they have a pleasant texture, good colour, smell nice, look fresh, taste good and have a nice appearance. The environmental concern factor contributes to 10.24% of the total variance. This factor consists of four statements: I am concerned about low carbon emissions, environmentally friendly packaging, efficient use of resources during production, and environmental input. The brand and certification factor accounted for 9.69% of the total variance. There were five statements in this factor: I prefer to buy food from wellknown brands, brand with a good reputation, have clear, complete labels, certification from reputable institutions, and are quality certified. The trust factor accounted for 6.91% of the total variance. This factor is made up of three variables: I believe that the labelled product can really be traced back to the producer, I trust the information on the label and I trust certified products. The ease and availability factor explained 6.64% of the total variance. This factor consisted of three variables: I prefer to purchase food that is easy to prepare, always available and easy to get. The health factor accounted for 5.31% of the total variance. This factor included two statements: I consume food to keep my family and I healthy and I consume food that high in fibre and vitamins.
These eight factors combined explained 74.03% of the total variance (Table 4 ). The factor loading for eight factors ranged from 0.629 to 0.898. The Cronbach's alpha was applied to test the reliability of variables. The results of the test category showed clear coherence amongst each category, with the food safety factor possessing an alpha value of 0.903, the attitude towards traceable FFV possessing an alpha value of 0.916, the sensory appeal factor possessing an alpha value of 0.877, the environmental concern factor possessing an alpha value of 0.925, the brand and certification factor possessing an alpha value of 0.887, the degree of trust possessing an alpha value of 0.873, the ease and availability factor possessing an alpha value of 0.820 and the health factor possessing an alpha value of 0.859.
Consumers' interest on the product label information
Respondents were asked about their interest in different kinds of label information. Each question only had two possible answers ("want to know" or "do not want to know"). Fig. 2 shows the ranking of consumers' interest in certain information. The findings showed that 90.53% of respondents need information on the harvest date and best before date, 88.05% need information on nutrient content, 87.03% need information that guarantees safety, 86.70% want to know the product brand, 74.07% want to know if the products are locally produced, 69.22% want to know the maturity of plant (for fruits), 66.52% need information about quality certification, 63.59% want to know the country of origin for imported products, 61.89% want to know that the production method is environmental friendly (also related to the production input), 60.65% want to know whether the products are organic or conventionally grown, and 50.06% of the respondents need information on the producer's name.
The results are generally in similar with findings from previous studies. According to Takahashi et al. [46] in a study that investigate the intent for the production and circulation of information in respect to vegetables, it was found that 74% of respondents need information on the production method, 64.8% need information on the pesticides (drugs) used in production, 61.3% need information on the harvest date, 39.8% want information on nutrition, 33.8% want to know about fertilizers (feeds) used in production, while only 24.8% want to know the name of the producer. Meanwhile, Jin and Zhou [25] found that the top three kinds of information that were needed by consumers are harvest date, production method, and production method certification. They also found that the name of the producer was the information of least interest.
Determinants of consumer preferences
Before creating the model, we conducted a statistical analysis to determine whether respondents had considered the information on the label and preferred to buy traceable FFV. The results indicate that more than forty percent (44%) of respondents prefer to buy traceable/labelled FFV, while 56% prefer to buy ordinary FFV. In the binary logistic regression model, this question is defined as the dependent variable with the assessment (1=consider buying traceable product, 0=ordinary product/otherwise). Table 5 presents the probabilities for the results of the computed change, including the maximum-likelihood estimated coefficients, change in probability-likelihood-ratio test, Nagelkerke R 2 , and the model-prediction success. The likelihood-ratio test, which measures the significance of the model, which had a final score of 907.665, was significant, suggesting that there is a relationship between the consumers' preference and the suggested independent variable. The Nagelkerke R 2 was found to be 0.371, which indicates that the model is fit and almost 37% of the variation in the dependent variable is explained by the model. The Chi-square value was found to be 11.545 with an observed significance of 0.001 level (determined through a Hosmer and Lemeshow test), which indicates that the null hypothesis was rejected by the model. This means there is no difference between the observed and predicted values. The model has a coefficient of predicting power of approximately 74.8%. Furthermore, we estimated the variance inflation factors (VIF) and tolerance for all variables in order to check multicollinearity. The VIF statistics for the models are smaller than 10 (the largest value is 1.855 of all variables in the model) and each independent variable demonstrated high levels of tolerance (all above 0.2), thus indicating the absence of multicollinearity [47] .
Based on the model estimation as shown in Table 5 and with respect to the results of the socio-demographic variables, there are three variables that have a statistically significant impact on consumers' purchase preferences for traceable FFV (EDU, RETAIL, and PRICE variables). The EDU variable is statistically significant at the 1% level and is positively associated with interest in traceable/labelled FFV. In reference to the odds ratio (Exp(β)), the value indicates that well-educated respondents are 1.511 times more likely to consider buying traceable/labelled FFV than lower-educated respondents. Similarly, the RETAIL variable is a positive value that is also statistically significant at the 1% level. The likelihood of respondents purchasing traceable/labelled FFV products is 1.827 times more for respondents who were classified as modern retail shoppers than traditional retail shoppers. The estimated coefficient for the PRICE variable is negative and statistically significant at the 1% level which implies that the respondents who perceive traceable/labelled FFV to be more expensive are 0.569 less likely to buy the product. In other words, they prefer to buy ordinary product. On the other hand, we did not find statistically significant results for AGE, GEND, DOM, MARI, SIZE, CHILD, EMPLOY, and INCOME, which means that these variables have no impact on consumers' preferences for traceable/labelled FFV.
Furthermore, in regards to the variables constructed from the factor analysis, six of eight variables had a statistically significant impact on consumers' purchasing preferences for traceable FFV. These were the SAFETY, ATTITUDE, ENVI, CERTI, TRUST, and EASY variables. The estimated coefficient for the SAFETY variable is positive and has a statistically significant at the 10% level, which implies that respondents who have a higher concern for food safety are more likely to consider buying traceable/labelled FFV than respondents who have lower concern for food safety. The ATTITUDE variable is statistically significant at the 1% level. The positive coefficient implies that respondents who have a positive attitude toward traceable/labelled FFV products prefer to buy them. The positive ENVI variable is statistically significant at the 1% levels, which implies that respondents who have a higher concern for environmental issues are more likely to consider buying traceable/labelled FFV than respondents who are less concerned with environmental issues.
The estimated coefficient for the positive CERTI variable is statistically significant at the 1% level. The highest value of the odds ratio, which is positive, implies that brand and certification are the highest determinants of consumers' preference to consider buying traceable/labelled FFV. This indicates that respondents, who consider brand and certification important qualities when purchasing FFV, prefer traceable/labelled products compared with consumers who think the brand and certification is not important. The TRUST variable is statistically significant at the 1% level. The positive coefficient implies that respondents who believe in the validity of the information on the label will consider buying traceable/labelled FFV. Meanwhile, the negative EASY variable is statistically significant, which indicates that the respondents are 0.768 less likely to purchase traceable/labelled FFV when the products are not easy to get/prepare or not always available.
Conclusions
The objective of this study was to illustrate consumers' preferences for traceable/labelled FFV, their interest in information provided on product labels and also to find out what determines consumers' choice toward purchasing traceable/labelled FFV products. The results of this study shows that the number of respondents who buy traceable/labelled product is lower than respondents who prefer to buy ordinary products. The findings also show the five kinds of information that most consumers want to know (harvest date and best before date, nutrient content, safety guarantee, product brand, and if the product is locally produced). A binary logit model indicated that consumers' preference is determined by education level, FFV retail choice, price, food safety concerns, attitudes toward traceable/labelled products, environmental concerns, brand and certification, degree of trust, and ease and availability. Traceable/labelled FFV are more likely to be purchased by consumers who are highly educated, usually purchase FFV in modern retail markets and perceived the traceable price is not expensive. Potential buyers for traceable/labelled FFV are also identified as consumers who are concerned with food safety and environmental issues, have positive attitude and confidence toward traceable/labelled FFV and presume that brand and certification are important factors when purchasing food. Meanwhile, the respondents who are from lower-educated households usually purchase FFV in traditional retail markets where prices are low, and presume that ease and availability are important factors, and as a result prefer buy ordinary products.
Based on the findings of this study, despite consumer preference towards traceable FFV is still low, but it has emerged a consumer interest in information from traceable FFV. It also emerges the necessity to effectively communicate to consumers what traceability is and to strengthen how it guarantees more safer, healthier, better in quality or/and environmental friendly for FFV products throughout implementing educational programs targeting different segments of consumers. Furthermore, social media platforms can be an effective communication tool since the growth of Indonesian consuming class will be dominated by young population, well-educated and middle income class households who have higher attention on food safety, health and environmental issues [48] . It is also needed to develop quality assurance schemes that use labels or develop information and communication technologies (e.g. mobile device application) that make information recorded in food traceability systems easily available and understood by consumers. To reduce higher price of traceable FFV that explained as one of the obstacles, programs that financially help the stakeholders in the FFV supply chain is very important. Traceability has reduced consumer perceived risk and increased their trust in the stakeholders of the FFV chain. This is because traceability gives consumers the possibility of checking or their perceived control on what happening in the food system [3] . 
